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2. Scope of Claim for Patent 

(1) A modified low molecular weight propylene polymer 

copolymerized by grafting an unsaturated carboxylic acid 
10 derivative composition unit, which is derived from an 

unsaturated carboxylic acid, an acid anhydride thereof, or 

an ester thereof, to a substantially linear low molecular 

weight propylene polymer, wherein 

(A) the low molecular weight propylene polymer has a 
15 propylene component unit (a) in the range of 60 to 100 wt% 

and a component other than propylene, an a-olefin 

component unit (b) , which has carbon atoms within the range 

of 2 to 20, in the range of 0 to 40 wt%, where the total of 

the unit (a) and the unit (b) is 100; 
20 (B) an intrinsic viscosity [r\] measured at 135°C in a 

decalin solvent falls within the range of 0.03 to 0.8 dl/g; 
(C) a molecular weight distribution expressed by 

weight average molecular weight /number average molecular 

weight falls within the range of 1 to 8; 
25 (D) a melting point measured by a differential 

scanning calorimeter falls within the range of 120°C to 

165°C; 

(E) a softening point expressed in terms of 
penetration degree measured by applying a constant weight 
30 in accordance with thermomechanical analysis (TMA) falls 
within the range of 50°C to 160°C; 
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(F) a crystallization degree measured by X-ray 
diffraction falls within the range of 20 to 65%; 

(G) a graft ratio of the unsaturated carboxylic acid 
derivative component unit (c) falls within the range of 

5 0.01 to 20 parts by weight relative to 100 parts by weight 
of the low molecular weight propylene polymer; 

(H) the content of a terminal vinyl-type unsaturated 
bond of the modified low molecular weight polymer falls 
within the range of 0.004 mole or less per 100 g of the 

10 modified low molecular weight polymer; and 

(I) the content of a modified gelatinous polymer in 
the modified low molecular weight polymer falls within the 
range of 0.05 g or less per 100 g of the modified low 
molecular weight polymer. 

15 (2) A process for producing a modified low molecular weight 

propylene polymer satisfying the following conditions (A) 

to (I) by reacting 

a substantially linear low molecular weight propylene 

polymer satisfying the following conditions (A) to (F) and 
20 having the content of a terminal vinyl-type unsaturated 

bond per lOOg in the range of 0.005 mole or less 

with an unsaturated carboxylic acid derivative, which 

is composed of an unsaturated carboxylic acid, an acid 

anhydride thereof or an ester thereof, falling within the 
25 range of 0.01 to 20 parts by weight relative to 100 parts 

by weight of the low molecular weight propylene polymer, 

while heating, 

(A) the low molecular weight propylene polymer has a 

propylene component unit (a) in the range of 60 to 100 wt% 
30 and a component other than propylene, an ct-olefin 

component unit (b) , which has carbon atoms in the range of 

2 to 20, in the range of 0 to 40 wt%, where the total of 

the unit (a) and the unit (b) is 100; 
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(B) an intrinsic viscosity [r\] measured at 135°C in a 
decalin solvent falls within the range of 0.03 to 0.8 dl/g; 

(C) a molecular weight distribution expressed by 
weight average molecular weight/number average molecular 

5 weight falls within the range of 1 to 8; 

(D) a melting point measured by a differential 
scanning calorimeter falls within the range of 120°C to 
165°C; 

(E) a softening point expressed in terms of 

10 penetration degree measured by applying a constant weight 
in accordance with thermomechanical analysis (TMA) falls 
within the range of 50°C to 160°C; 

(F) a crystallization degree measured by X-ray 
diffraction falls within the range of 20 to 65%; 

15 (G) a graft ratio of the unsaturated carboxylic acid 

derivative component unit (c) falls within the range of 
0.01 to 20 parts by weight relative to 100 parts by weight 
of the low molecular weight propylene polymer; 

(H) the content of a terminal vinyl-type unsaturated 
20 bond of the modified low molecular weight polymer falls 

within the range of 0.004 mole or less per 100 g of the 
modified low molecular weight polymer; and 

(I) the content of a modified gelatinous polymer in 
the modified low molecular weight polymer falls within the 

25 range of 0.05 g or less per 100 g of the modified low 
molecular weight polymer. 

The value of the a-olefin component unit other than 
30 propylene in the low molecular weight propylene polymer 
constituting the modified low molecular weight propylene 
polymer according to the present invention is measured by 
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C-NMR spectroscopy. 

The unsaturated carboxylic acid derivative component 
unit (c) constituting the modified low molecular weight 
propylene polymer according to the present invention is an 
5 unsaturated carboxylic acid, an acid anhydride thereof, or 
an ester thereof having 3 to 20 carbon atoms, and 
preferably 4 to 10 carbon atoms. Specifically, the unit 
(c) includes unsaturated mono-carboxylic acids such as 
acrylic acid and methacrylic acid; unsaturated di- 

10 carboxylic acids such as maleic acid, fumaric acid, 
itaconic acid, citraconic acid, allylsuccinic acid, 
measaconic acid, glutaconic acid, endocis- 
bicyclo [2,2, 1] hept-2-ene-5 , 6-dicarboxylic acid (nadic 
acid®) , methylendocis-bicyclo [2,2,1] hept-2-ene-5 , 6- 

15 dicarboxylic acid (methylnadic acid®) , tetrahydrophthalic 
acid, and methtylhexahydro phthalic acid; unsaturated 
dicarboxylic acid anhydrides such as maleic anhydride, 
itaconic anhydride, citraconic anhydride, allylsuccinic 
anhydride, glutaconic anhydride, nadic anhydride, 

20 methylnadic anhydride, tetrahydrophthalic anhydride, and 

methtylhexahydro phthalic anhydride; lower alkyl esters of 
the unsaturated carboxylic acids such as methyl acrylate, 
ethyl methacrylate, monomethyl maleate, dimethyl maleate, 
diethyl fumarate, dimethyl itaconate, diisopropyl 

25 . citraconate, dibutyl glutaconate, monomethyl nadiate, 
dimethyl nadiate, monomethyl methylnadiate, dimethyl 
methylnadiate, and diethyl tetrahydrophthalate . They can 
be used in the mixture of two components or more. Of these 
unsaturated carboxylic acid derivative units, maleic acid, 

30 maleic anhydride, nadic acid or nadic anhydride can be 
preferable . 

The graft ratio of the unsaturated carboxylic acid 
derivative component unit (c) constituting the modified low 
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molecular weight propylene polymer according to the present 
invention is required to fall within the range of 0.01 to 
20 parts by weight, further preferably 0.005 to 15 parts by 
weight, and particularly preferably, 0.1 to 10 parts by 
5 weight relative to 100 parts by weight of the low molecular 
weight propylene polymer base. If the graft ratio of the 
graft modified component (c) is smaller than 0.01 part by 
weight or larger than 20 parts by weight, the effect, as a 
lubricant, of the modified low molecular weight propylene 

10 polymer produced by graft copolymerization of the 

unsaturated carboxylic acid derivative component unit, the 
adhesiveness of a composition containing the modified 
propylene polymer to a foreign substrate, the printing 
properties of a molded product composed of the composition, 

15 the adherence properties of a lamicoat, and the coating 
properties of its chloride compound decrease. 

The modified low molecular weight propylene polymer 
20 according to the present invention exhibits good solubility 
in certain types of -solvents. The solution of the polymer 
dissolved in such a solvent can be used as a coating agent 
for various substrates such as a metal, polyolefin, and 
glass, a surface preparation agent for inorganic filler and 
25 glass fiber, an adhesive agent and a paint. Examples of 
the solvent that is preferably used for such purposes 
include halogenated hydrocarbons such as carbon 
tetrachloride, trichloroethylene, chloroform, and 
chlorobenzene; and hydrocarbons such as cyclohexane and 
30 cyclohexene. 

Furthermore, the modified low molecular weight 
propylene polymer according to the present invention can be 
used by processing it through extrusion molding, injection 
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molding, hollow molding, and vacuum molding into various 
types of molded products such as a film, sheet, hollow 
bottle, and pipe, in the same manner as in a general 
propylene polymer or copolymer. For such various usages, a 
5 stabilizer, antioxidant, UV absorber, pigment, dye and 
various types of fillers can be appropriately added. 

The modified low molecular weight propylene polymer 
according to the present invention can be used by blending 
it with other resins and rubbers as an improver for them. 

10 For example, the polymer can be used by blending it with 
polyethylene , polypropylene , po.ly-4-methyl-l-pentene, 
ethylene-propylene copolymer, ethylene-l-butene copolymer 
and the like. 

The coating properties, adhesiveness and printing 

15 properties of various types of molded products such as a 
film, sheet, tube, pipe, and hollow bottle obtained from 
these compositions by general molding methods can be also 
improved by a solvent. The same effects can be generally 
observed in the case that amorphous copolymer rubber is 

20 blended. However, this case has a drawback in that the 

mechanical strength and hardness of the composition after 
blending it decreases. In contrast, the composition having 
the modified low molecular weigh propylene polymer 
according to the present invention blended therein is free 

25 from such a drawback since it still has crystallinity . 
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